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DObjective: We sought to describe the regional, age, and sex distribution; diagnosis; treatment; and outcome of
aortic aneurysms in a Kenyan population.
Methods: This was a retrospective study at Kenyatta National Hospital, Kenya. Records of black African patients
whose final diagnosis was aortic aneurysm over the period from January 1998 to December 2007 were examined.
Frequencies and means are presented in tables and bar charts.
Results: Two hundred sixty-four (92 male and 172 female patients) files were analyzed. The mean age was 56.15
years. Two hundred twenty-three (84.5%) aneurysms occurred in the abdominal aorta, followed by the descend-
ing aorta (7.5%), ascending aorta, (3.8%) and arch (1.9%). In 2.3% of cases, both the abdominal and thoracic
aortas were affected. The male/female ratio was 1:1.9. Pain with swelling or a pulsatile mass was the predominant
feature. More than 50% of the cases were diagnosed by means of ultrasonographic analysis. Sixty-one (23.1%)
aneurysms were ruptured, and of this group, 44 (72.1%) patients died. Successful open surgical repair was done
in 157 (59.5%) patients. Hypertension was a comorbidity in 137 (51.9%) cases.
Conclusions: Aortic aneurysms in Kenya show abdominal segment and female predominance, occur 10 to 15
years earlier than in white populations, and carry high mortality from rupture. Hypertension was the leading as-
sociated risk factor. Ultrasonographic screening and control of blood pressure might be useful preventive mea-
sures. (J Thorac Cardiovasc Surg 2010;140:797-800)The pattern of aortic aneurysms varies between countries de-
pending on ethnic1 and geographic2 differences related to
the burden of risk factors.3 Isolated reports, mainly from
Southern Africa, suggest that among black Africans, aneu-
rysms are uncommon, occur in younger persons without
sex bias, and are nonatherosclerotic.1,4 Data on regional dis-
tribution are often conflicting, with some studies reporting
no involvement of the thoracic aorta4 and others showing
that the thoracic segment is affected more than abdominal
segment.1 These differences could be related to etiopatho-
genic factors, such as infectious conditions,1 including
HIV.5
Some Sub-Saharan African countries, including Kenya,
are undergoing an epidemiologic transition in which non-
communicable diseases initially thought to be rare are gain-
ing prominence, and there are indications that among other
conditions, atherosclerotic cardiovascular diseases are
increasing because of higher longevity and lifestyle changes.6
As atherosclerosis becomes more important among Afri-
cans, its sequelae, including aneurysms, are expected to
become increasingly evident.4 Because the aorta is the most
frequent site of aneurysms, knowledge of the pattern of its
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The Journal of Thoracic and Caprevention of this disease. Data from Africa, however, are
scanty and altogether missing from Kenya. This study reports
the site, age, and sex distribution; associated risk factors;
diagnosis; and outcome of aortic aneurysms from this Sub-
Saharan country.MATERIALS AND METHODS
Records of black African patients with a diagnosis of aortic aneurysms
from January 1998 to December 2007 at Kenyatta National Hospital were
examined for site, age, and sex distribution; associated risk factors; diagno-
sis; and outcome. Kenyatta National Hospital is an 1800-bed capacity, level
6, public referral facility with 41 cardiovascular surgery beds and 10 cardio-
vascular surgeons. It receives 80,000 inpatients per year from the entire East
and Central African regions. Ethical approval for the study was obtained
from the Kenyatta National Hospital Ethics and Research Committee.
Only files with complete records and a confirmed diagnosis of aortic aneu-
rysm were included. Those with incomplete records and those of nonblack
Africans were excluded. Data obtained were analyzed with SPSS version
11.5 software (SPSS, Inc, Chicago, Ill). The results were presented by using
tables and bar charts.RESULTS
Two hundred eighty-two files were retrieved. Eighteen
were excluded, 10 in whom the age was recorded only as
‘‘adult’’ and 8 who defaulted before diagnosis was con-
firmed. Two hundred sixty-four (92 male and 172 female pa-
tients) files were included in the study.Age Distribution
Mean age was 56.15 years (range, 11–90 years; n¼ 264).
The most affected age group was the 51- to 70-year age
group (50%). In the group younger than 50 years, 32.2%
of the aortic aneurysms occurred, with 21.6% occurringrdiovascular Surgery c Volume 140, Number 4 797
FIGURE 1. Sex distribution of aortic aneurysms.
FIGURE 2. Incidence of aortic aneurysm by age and sex.




Present study Kenyan 56.15
Costa and Robbs, 19864 South African White 67.2
Black 49.4
Kitchen, 19891 South African White 66.3
Black 51.2
Ishikawa and coworkers, 200411 Japanese 74
Pleumeekers and coworkers, 199510 White 75
Young and Osterlag, 19877 German 72.8
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Dbefore 40 years of age. Age affected varied with region in-
volved. For example, aneurysms of the infrarenal segment
predominantly occurred after 50 years of age, those of the re-
nal and juxtarenal segments were observed only after 50
years of age, and those of the descending aorta occurred
mainly between 21 and 30 years of age.
Regional Distribution
The abdominal aorta was involved in 223 (84.5%) of the
cases, and the thoracic aorta was involved in 35 (13.3%).
Both regions were simultaneously involved in 6 (2.3%) of
the cases. One hundred seventy (64.4%) of all aortic aneu-
rysms were in the infrarenal segment. The suprarenal seg-
ment was next, with 29 (11.0%) cases, and the renal and
juxtarenal segments were affected in only 11 (4.2%) cases.
In 13 (4.9%) cases the aneurysms spanned more than 1 seg-
ment. In the thoracic aorta the descending part was involved
in 20 (7.6%) cases, the ascending part in 10 (3.8%) cases,
and the aortic arch in only 5 (1.9%) cases. Six (2.3%) aneu-
rysms extended over both the thoracic and abdominal parts.
Sex Distribution
The overall female/male ratio was 1.9:1. This sex differ-
ence, however, was site (Figure 1) and age (Figure 2) depen-
dent. There was notably a male predominance in the
descending thoracic aorta and aortic arch. The male/female
ratio was 1.4:1 before 40 years of age, nearly 1:1 before
50 years of age, and 1:2.5 after 50 years of age.
Presentation and Diagnosis
The most common mode of presentation was pain and
swelling (34.8%), followed by pulsatile mass (17.8%) and
pain alone (17.0%) for abdominal aneurysms. In the thoracic798 The Journal of Thoracic and Cardiovascular Surganeurysms the predominant feature was chest pain with or
without palpitations. Diagnoses were made by means of ul-
trasonographic analysis (54.9%), computed tomographic
scanning (21.6%), angiographic analysis (9.5%), Doppler
ultrasonographic analysis (5.7%), echocardiographic ana-
lysis (3.4%), plain radiographic analysis (2.3%), and
magnetic resonance imaging (1.9%) and at surgical inter-
vention (0.8%).Risk Factors/Comorbidity
Notable associated risk factors included hypertension
(51.5%), smoking (11.4%), alcohol (6.4%), obesity
(6.1%), infection (4.6%), Marfan’s syndrome (3%), trauma
(1.1%), and multiple factors (15.9%).Outcome
Sixty-one (23.1%) aneurysms ruptured either by the time
of presentation or within the hospital while awaiting surgical
intervention. Forty-four (72.1%) of these died. One hundred
seventy-seven (67.0%) underwent successful open repair,
and 43 (16.3%) defaulted.DISCUSSION
It is generally believed that aortic aneurysms are uncommon
among black Africans.1,4 The present study, which was per-
formed exclusively on black Africans, however, reveals thatery c October 2010
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Din one hospital over a period of 10 years, there were more than
2 aortic aneurysms of about 6500 admissions every month,
suggesting that they are more common than hitherto per-
ceived. Because most aneurysms are caused by atherosclero-
sis,7 the substantial numbers imply that this disease is
a significant cause of morbidity in Kenya. Hypertension,
smoking, alcohol consumption, and obesity were associated
risk factors in the current study, as in other populations,8
with only a small number associated with infection. This ap-
pears to support the epidemiologic transition in Africa.
Outcome
Rates of abdominal aortic aneurysm rupture vary between
countries.8,9 In the current study 23.1% ruptured, with
a mortality of 72.1%, which is comparable with that in
Hong Kong.8 The substantial proportion of rupture, includ-
ing while awaiting surgical intervention, calls for greater
vigilance in diagnosis and speed in repair of the aneurysm.
Age Distribution
The present study reveals a mean age of 56.15 years, with
more than 20% of the cases occurring before the age of 40
years. This is comparable with results obtained in other Af-
rican studies.1,4 It is, however, significantly lower than that
reported for other populations (Table 1).1,4,7,8,10,11 It appears
that aneurysms among black Africans occur at least 15 years
earlier than in their white counterparts, even when living in
the same environment. These differences might be related to
the cause of aneurysms.1,4,5 However, it is probable that
actual ethnic differences occur in age of onset of aneurysms.
Regional Distribution
Atherosclerotic aneurysms have been reported to occur
more commonly in the infrarenal segment of the aorta,
whereas inflammatory and dissecting aneurysms are more
common in the thoracic aorta.12 The findings of this study,
in which 84.5% of aortic aneurysms occur in the abdominal
region, differ with those from another African state, in which
more than 50% of aortic aneurysms were thoracic,1 but cor-
roborate those of studies on predominantly white popula-
tions. The increased propensity of the abdominal aorta to
result in an aneurysm parallels its vulnerability to atheroscle-
rosis.13 Thus the observation that the distribution of aneu-
rysms in Kenyans resembles that in white populations
implies that atherosclerosis is already an established prob-
lem in this African state.
Another notable difference between the findings of the
present study and others on black Africans1,4 is that all parts
of the thoracic aorta are affected. In white populations the as-
cending aorta is the next most affected part after the abdom-
inal aorta.13 In the present study the descending aorta was
more involved than the ascending aorta. These apparent eth-
nic variations might be due to different pathomechanisms of
aneurysms involved in the aorta. The widespread involve-The Journal of Thoracic and Cament of the thoracic aorta observed in the present study
could be related to etiopathogenic factors operational in
black African populations, such as nonspecific aortoarteritis,
tuberculous arteritis,4 syphilis1 bacterial infections, vasculit-
ides, connective tissue disorders,9 and HIV.5 Indeed, in the
current study infections, Marfan’s syndrome, and trauma
collectively constituted a significant proportion of impli-
cated causative factors.Sex Distribution
Aortic aneurysms are believed to occur more commonly
in male than in the female subjects.3 The observation of
the current study that the overall male/female ratio is nearly
1:2 appears at variance with these reports. There is, however,
male predominance before the age of 40 years, and female
predominance becomes most marked after the age of 50
years. This supports the view that reproductive events, in-
cluding circulating estrogens in premenopausal female sub-
jects, might be protective against aneurysm formation. The
heterogeneity in sex predominance demonstrated in the tho-
racic aorta suggests that other factors, such as ethnic,1 geo-
graphic,2 and comorbid8 conditions, might be relevant
considerations.CONCLUSION
Aortic aneurysms in the Kenyan population show abdom-
inal segment and female predominance, occur 10 to 15 years
earlier than in the white population, and carry high mortality
from rupture. The majority are associated with hypertension
and can be diagnosed by means of ultrasonographic analy-
sis. Control of blood pressure and ultrasonographic screen-
ing for abdominal pain and masses are recommended.
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